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AUTOMATED TRANSLATION OF
APPLICATIONS

BACKGROUND

Service providers offer cloud-based services to fulfill
users’ computing-service needs without the users having to
invest 1n and maintain computing infrastructure required to
implement the services. These service providers may pro-
vide network-based computing resources and functionality
to implement various types of cloud-based services, such as
scalable-storage services, computer-processing services,
application-platform services, and so forth. In some
examples, developers may utilize application-platform ser-
vices oflered by the service provider to run their applications
using virtual servers (or “instances’) provisioned on various
configurations of hardware-based resources of a cloud-based
service platform. The application-platiorm services may be
provisioned in geographically disparate data centers in order
to quickly and efliciently serve users of the applications that
are hosted by the cloud-based service platform.

However, users of the applications often speak and read
using a variety of different natural languages than the natural
language 1n which the application was developed. In order
to enable users that speak and read using different natural
languages, 1t may be desirable to translate the language of
words presented to users by the applications into diflerent
natural languages.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description 1s set forth below with reference
to the accompanying figures. In the figures, the left-most
digit(s) of a reference number 1dentifies the figure 1n which
the reference number first appears. The use of the same
reference numbers 1n different figures indicates similar or
identical items. The systems depicted in the accompanying
figures are not to scale and components within the figures
may be depicted not to scale with each other.

FIG. 1 1illustrates a system-architecture diagram of an
example environment in which an automated-translation
service performs operations to automate the translation of
strings of an application from one natural language into one
or more diflerent natural languages.

FIG. 2 illustrates a component diagram of an example
cloud-based service platform that includes components to
automate the translation of strings of an application from
one natural language into one or more different natural
languages.

FIG. 3 illustrates a sequence tlow diagram showing
example communications between different devices and/or
components to automate the translation of strings of an
application.

FIG. 4 illustrates a sequence flow diagram showing fur-
ther example communications between different devices
and/or components to automate the translation of strings of
an application.

FIG. S illustrates a flow diagram of an example method
for automating the translation of strings of an application
from one natural language into one or more other natural
languages.

FIG. 6 illustrates a flow diagram of another example
method for automating the translation of strings of an
application from one natural language into one or more other
natural languages.

FIG. 7 1s a system and network diagram that shows an
illustrative operating environment that includes a service
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provider network that can be configured to implement
aspects of the functionality described herein.

FIG. 8 1s a computing system diagram illustrating a
configuration for a data center that can be utilized to
implement aspects of the technologies disclosed herein.

FIG. 9 1s a network services diagram that shows aspects
of several services that can be provided by and utilized
within a system, or a larger system of which the system 1s a
part, which 1s configured to implement the various technolo-
gies disclosed herein.

FIG. 10 1s a computer architecture diagram showing an
illustrative computer hardware architecture for implement-
ing a computing device that can be utilized to implement
aspects of the various technologies presented herein.

DETAILED DESCRIPTION

This disclosure describes, at least 1n part, providing and
improving upon automated techniques for translating words
presented by an application from one natural language nto
one or more different natural languages (e.g., English to
French). In some examples, the techniques include obtaining
a file that includes strings that have been stripped out,
copied, or otherwise obtamned from source code of an
application. Further, the techniques include automating the
communication of the strings to a translator service, and the
receipt of translated strings from the translator service that
have been translated into one or more natural languages.
Additionally, one or more files may be generated to store the
translated strings according to the natural languages to
which the strings were translated. Finally, the files including
the translated strings may be stored 1n a location, such as a
repository, where they may be provided to clients of the
application according to the natural languages of the clients.
In this way, techniques for translating strings of applications
may be automated utilizing a specific set of rules to solve a
problem rooted in computer technology.

In some examples, the techniques described herein may
be performed by one or more components of an automated-
translation service that i1s provided by a cloud-based service
platform. For example, a user (e.g., application developer)
may have registered for an account with the cloud-based
service platform to subscribe for the use of various com-
puter-based services, such as application-hosting services.
The user may be an application developer that has developed
a soltware application using a single natural language.
However, to increase the use and popularity of their appli-
cation, the developer may desire to have the application’s
strings that are presented on a display be translated nto a
variety of other natural languages to reach a wider audience
of customers or clients. In such examples, the developer may
strip, or otherwise copy, strings that are embedded 1n the
source code of their application and move them into a
configuration file, which may be organized using key-value
mapping. The developer may then desire to utilize the
automated-translation service provided by the cloud-based
service platform, and send the configuration file to a trans-
lation service to be translated.

The user may generate or create the configuration file that
includes the list of strings that have been stripped from the
application’s source code, and may store the configuration
file at a location accessible to the translation service, and
also available to the applications that are hosted in the
application-hosting platform, such as a repository and/or at
a user device. The automated-translation service may then
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detect an event indicating that the strings included in the
configuration file are to be translated 1into one or more other
natural languages.

In some examples, the automated-translation service may
provide the user or developer with access, via their user
account, to a command-line 1nterpreter (CLI) that recerves,
among other input, commands 1ndicating requests to trans-
late the strings. For instance, the user may utilize their
credentials to log 1n to their user account, and provide a
command via the CLI that instructs the automated-transla-
tion service to begin the translation process. Additionally,
the user may provide an indication of a storage location of
the configuration file that includes the strings (e.g., a storage
location at the repository, a storage location at an on-premise
user device, etc.).

In other examples, the automated-translation service may
detect an indirect event that indicates that the automated-
translation service 1s to automatically translate the strings
into one or more other natural languages. For istance, the
automated-translation service may detect that the developer,
or another enftity, has updated and/or added source code to
a repository that stores the application’s source code. In such
examples, the automated-translation service may determine
to translate the strings because a new string may have been
added, and/or a previously translated string may have been
modified. In another example, the automated-translation
service may translate the strings at regularly scheduled times
that are defined according to a schedule. Because translator
services continue to be updated and improved upon, 1t may
be advantageous for the automated-translation service to
periodically have the strings retranslated to receive a more
accurate translation of the strings into the other natural
languages.

Once the automated-translation service has determined
that the strings are to be translated, the automated-transla-
tion service may begin interacting with a translator service
to obtain translated strings. The translator service may
similarly be managed, operated, and/or provided by the
cloud-based service platform, and/or may be a third-party
translator service that 1s utilized by the automated-transla-
tion service. The automated-translation service may begin
the automated process of having the strings translated into
different natural languages. For example, the automated-
translation service may cause the user device and/or reposi-
tory to begin sending each of the strings included in the
configuration file (e.g., 1n parallel, serialized, batches, and/or
any combination thereol) to the translator service to be
translated into one or more other natural languages. In some
instances, the automated-translation service may specily
which natural languages the strings are to be translated 1nto,
and in other examples, the automated-translation service
may have the strings translated into every natural language
that the translator service supports. The automated-transla-
tion service may receive, from the translator service, trans-
lated strings that have been translated into various natural
languages. The automated-translation service may further
generate additional configuration files to store the translated
strings according to the natural languages to which the
translated strings have been translated. In this way, the
automated-translation service may generate respective con-
figuration files for each of the sets of translated strings that
are grouped based on the natural language of the sets.

Upon generating the configuration files for each of the
natural languages that the strings were translated into, the
automated-translation service may determine to store the
additional configuration files 1n a location accessible by
various entities. For instance, the applications that are hosted
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in the application-hosting platform may have knowledge of
a location, such as a repository, at which the configuration
files are stored, and obtain the appropnate configuration files
based on the natural language of the client device accessing
the applications.

In this way, the automated-translation service may auto-
mate, and improve upon, techniques for translating strings of
applications into various natural languages. Traditionally, a
user may have to manually find a translator service, package
the strings, send them off to the translator service, receive
translations of the strings, package the translated strings into
respective files, and store the files 1n an appropriate location
or repository. However, the techniques described herein
include the use of a specific set of rules configured to cause
a computing device, or a system of devices, to automate
operations that computing device(s) were previously unable
to perform. Moreover, the techmques described herein
improve the functioning of computing devices 1n various
ways, and improve upon techniques previously performed
by humans. For example, the techniques described herein
include programming one or more devices to efliciently
identily translation services, and more efliciently commu-
nicate strings to and from the translation services. Further,
the techniques include generating specific types of files, and
storing the translated strings in the appropnate files for use
by applications. Additionally, the techniques include auto-
mating the detection of events that indicate that strings
should be translated, or retranslated, to improve the ability
ol applications to output translations of strings from appli-
cations, and also to output more accurate translations of
application strings.

As described herein, the term “natural language™ gener-
ally refers to a human language that has developed naturally
in use ol humans, in contract to artificial languages or
computer languages. Examples of natural languages include
English, Chinese, French, and so forth. Additionally, the
term natural language may include fictional languages used
by humans, such as languages from movies and/or television
shows (e.g., alien languages such as “Klingon™), fictional
languages from the media (e.g., “pirate” language), and/or
any other type of fictional language. Further, the term
“applications” may include any type of software and/or
firmware based component that may present textual data 1n
a natural language, such as from strings. For instance,
applications may include web applications, websites, mobile
applications, command-line interfaces (CLIs), scripts, appli-
cation programming interfaces (APIs), operating systems,
and/or any other type of software component or application.
Additionally, the techniques described herein may be uti-
lized 1n other scenarios, such as documentation, text-to-
speech, and so forth. For example, the techniques may be
utilized by voice-processing systems to translate audio data
representing voice commands 1n a natural language into
another natural language for further processing (e.g., natural
language understanding to determine an intent). Similarly,
text-to-speech engines may utilize the techniques described
herein to translate text generated in one natural language
into another natural language.

Certain implementations and embodiments of the disclo-
sure will now be described more fully below with reference
to the accompanying figures, 1n which various aspects are
shown. However, the various aspects may be implemented
in many different forms and should not be construed as
limited to the implementations set forth herein. The disclo-
sure encompasses variations of the embodiments, as
described herein. Like numbers refer to like elements
throughout.
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FIG. 1 1illustrates a system-architecture diagram of an
example environment 100 in which an automated-transla-
tion service of a cloud-based service platiform 102 performs
operations to automate the translation of strings of an
application from one natural language into one or more
different natural languages.

As 1llustrated 1n the example environment 100, the cloud-
based service platform 102 may comprise cloud-based
devices and may be operated and managed by a service
provider 104. The cloud-based service platform 102 may
further include, or otherwise be associated with, the com-
puting-resource platform, which may include data centers
106 that each include one or more computing resources
108(1), 108(2), to 108(N) where “N”” 1s any integer greater
than 2 (referred to herein collectively as “computing
resources 108”). The data centers 106 may be located across
disparate geographical regions such that computing
resources 108 are available to support functionality for
cloud-based services provided via the cloud-based service
platform 102. The data centers 106 may be provisioned 1n a
cloud-based computing platform associated with the cloud-
based service provider 104. Additionally, or alternatively,
the data centers 106 may be on-premise data centers 106 at
least partly maintained and/or managed by a user of the
cloud-based service plattorm 102. Even further, the data
centers 106 may additionally, or alternatively, be provi-
sioned 1n cloud-based computing platforms associated with
separate cloud-based service providers. The cloud-based
service platform 102, which may include the data centers
106, may comprise servers that do not require end-user
knowledge of the physical location and configuration of the
system that delivers the services. Common expressions
associated with the cloud-based service platform 102 may
include “on-demand computing,” “soltware as a service
(SaaS),” “platform computing,” “network-accessible plat-
form,” “cloud services,” “data centers,” and so forth. Ser-
vices provided by the cloud-based service platform 102 may
be distributed across one or more physical or virtual devices.

The computing resources 108 may include various com-
binations of hardware-based components, such as central
processing units, memory, storage, network capacity, and/or
any other type of hardware-based resource to support cloud-
based services. In some examples, the computing resources
106 may further include respective memories that store
various firmware-based and/or software-based resources
that provide the functionality of the services, such as one or
more operating systems, one or more applications 110(1)-
(N), and so forth. The operating system(s), application(s)
110, and/or other components stored 1n the memories, may
provide Iunctionality for implementing an application
designed by an application developer, and/or the services
provided by the service provider 104, such as scalable-
storage services, computer-processing services, application-
hosting services, and so forth.

To utilize the services provided by the service provider
104, users 112 may register for an account with the cloud-
based service platform 102. For mstance, users 112 may
utilize a user device 114 to interact with an identity and
access management (IAM) component that allows the users
112 to create accounts with the cloud-based service platiorm
102. The registered users 112 may then request the use of
various services, such as application-hosting services (e.g.,
hosting applications 110 1n the computing resources 108),
automated-translation services, translation services, and so
torth.

The cloud-based service platform 102 may further include
a systems-manager component to allow the users 112 to
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manage their cloud-based services that are provisioned/
supported in the computing-resource platform. The systems-
manager component may comprise a unified interface that
allows users 112 to centralize operational data and automate
tasks across their computing resources 108. The systems-
manager component may reduce the time to detect and
resolve operational problems in the cloud-based service
infrastructure. The systems-manager component may give
users 112 a complete view of cloud-based service perfor-
mance and configuration, simplifies resource and application
management, and simplifies operating and managing the
cloud-based service at scale.

In some examples, the user 112 may comprise an appli-
cation developer, an administrator or principle associated
with an application, and/or another entity that manages the
applications 110. The user 112 may publish, store, or oth-
erwise place application source code 116 for their applica-
tions 110 in a repository 118. The repository 118 may
comprise a central computing location 1n which application
source code 116 1s stored, managed, published, and so forth.
The repository 118 may, 1n some examples, comprise an
application-development platform where the application
source code 116 may be hosted, reviewed, managed, pub-
lished, and/or otherwise accessed by other developers. In
some examples, the repository 118 may be owned by,
operated by, managed by, or otherwise associated with the
service provider 104, while 1n other examples, the repository
118 may be associated with a third party.

Along with other components, the cloud-based service
platform 102 may include an automated-translation compo-
nent configured to automate translations of strings of appli-
cations 1nto diflerent natural languages. To do so, the user
112 may create a source configuration file 120 that includes
one or more source strings that are embedded 1n application
source code 116. Source strings may comprise any kind of
string that includes text data that may be presented at least
partly according to a natural language format, structure,
semantics, etc., by the application 110 on a display. The
source configuration file 120 may include the source strings
arranged 1n any format, such as key-value string pairs, a list,
ctc. Further, the source configuration file 120 may comprise
any type of file defined according to any format, such as
JavaScript Object Notation (JSON) format, a “.properties”
file extension, MessageFormat, YAML format, and/or any
other machine-readable format.

The user 112 may store the source configuration file 120
1n one or more locations, such as local to their user device
114, and/or 1n the repository 118 along with the application
source code 116. For instance, the user device 114 may send
the source configuration file and/or the source strings 124 to
be stored in the repository 118 over one or more networks
122, which may include any one or, or combination of,
personal area networks (PANs), wired and wireless local
areca networks (LANs), wired and wireless wide area net-
works (WANs), and so forth. Regardless of where the source
configuration file 120 and/or source strings 124 are store, the
cloud-based service platiorm 102 may cause the source
configuration file 120, which includes the source strings 124
that are embedded in the application source code 116, to be
sent to a translation service 126. As described 1n more detail
with respect to FIGS. 2-4, the cloud-based service platform
102 may detect an event that indicates that the cloud-based
service platform 102 1s to cause the source strings 124 to be
translated, such as receiving a command via a CLI, detecting
a change, update, and/or addition to the application source
code 116 1n the repository, and/or detecting a scheduled
event.
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In some examples, the cloud-based service platform 102
may, at least partly or indirectly, cause the source configu-
ration file 120 1tself, or the source strings 124 on their own,
to be sent to one or more translation services 126. In some
examples, the translation service 126 may be a service
provided, hosted, managed, operated, or otherwise associ-
ated with the cloud-based service platform 102, and in other
examples, the translation service 126 may be associated with
a third-party provider. In further, examples, the translation
service 126 may be owned, operated, managed, etc., as an
on-premise service of the user 112.

The translation service 126 may be configured, or trained,
to perform any technique for translating data from one
natural language mto one or more different natural lan-
guages. As a specific example, the translation service 126
may use machine-learning technologies to provide on-de-
mand translation. The translation service 126 may include an
encoder which reads a source string 124 one at a time and
constructs a semantic representation that captures the mean-
ing of the source string 124. Further, the translation service
126 may include a decoder which uses the semantic repre-
sentation to generate a translation one word at a time 1n the
target, natural language. The translation service 126 may
continue to generate words until the source string 124 1is
interpreted. The translation service 126 may receive the
entire source configuration file 120, and/or the source strings
124 individually, and translate the source strings 124 into
translated strings 128. The translation service 126 may
translate the source strings 124 in parallel and/or as a batch
process, or may serialize the translation of the source strings
124 as they are received. The translation service 126 may
then return the translated strings 128 1n one or more natural
languages. The translation service 126 may simply translate
and return the translated strings 128 in every natural lan-
guage that 1s supported by the translation service 126, and 1n
other examples, the translation service 126 may receive an
indication of one or more specific natural languages to
which the source strings 124 are to be translated.

In some examples, the translation service 126 may com-
prise an automated, machine-learning based translation ser-
vice. However, 1n some examples the translation service 126
may comprise a human-based translation service where one
or more human translators go through and translate the
source strings 124 into the translated strings 128. Although
a single translation service 126 may be utilized, in some
examples, multiple translations services 126 may be utilized
to translate the source strings 124 into translated strings 128.
For instance, one translation service 126 may only provide
certain translations for certain languages, and that service
may be supplemented by another translation service 126 that
provides other translations.

The cloud-based service platform 102 (e.g., the auto-
mated-service component) may generate translated configu-
ration files 130 for each of the natural languages which
include the corresponding translated strings 128. In some
examples, the source configuration file 120 and/or the trans-
lated configuration files 130 may be stored in a database
associated with cloud-based service platform 102, in the
repository 118, and/or in another storage location that 1s
known and accessible to entities that require use of the
source strings 124 and translated strings 128 (e.g., applica-
tions 110). For instance, the source configuration file 120,
source strings 124, translated configuration files 130, and/or
translated strings 128 may all be stored in a same location as
the application source code 116, such as 1n a repository 118.

In this way, when clients 132 desire to interact with the
applications 110 via their client devices 134, the applications
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110 (or other entity, such as a web browser, operating
system, etc.) may determine a natural language that 1s
approprate for the client device 132. The appropriate source
strings 124 and/or translated strings 128 may be selected to
be embedded in the application source code 116 for use by
the applications 110 depending on the natural language of
the client 132 and/or client devices 134. In various
examples, the network(s) 122 may communicatively con-
nect various entities to each other, such as the cloud-based
service platform 102, the user device 114, the repository 118,
the data centers 106, the translation service 126, and/or the
client device(s) 134. In some examples, the source configu-
ration file 120, source strings 124, translated configuration
files 130, and/or translated strings 128 may all be down-
loaded and stored local to the client devices 134. For
instance, 1 examples where the client device 134 down-
loads an application 110 to their client devices 134, the client
device 134 may also download the source configuration file
120, source strings 124, translated configuration files 130,
and/or translated strings 128.

FIG. 2 illustrates a component diagram 200 of an example
cloud-based service platform 102 that includes components
to automate the translation of strings of an application from
one natural language into one or more different natural
languages.

As 1llustrated, the cloud-based service platiorm 102 may
include one or more hardware processors 202 (processors)
configured to execute one or more stored instructions. The
processor(s) 202 may comprise one or more cores. Further,
the cloud-based service platform 102 may include one or
more network interfaces 204 configured to provide commu-
nications between the cloud-based service platform 102 and
other devices, such as the user device 114, the repository
118, the translation service 126, the data centers 106, and so
forth. The network interfaces 204 may include devices
configured to couple to personal area networks (PANs),
wired and wireless local area networks (LANs), wired and
wireless wide area networks (WANs), and so forth. For
example, the network interfaces 204 may include devices
compatible with Ethernet, Wi1-F1™, and so forth.

The cloud-based service platform 102 may also include
computer-readable media 206 that stores various executable
components (e.g., software-based components, firmware-
based components, etc.). The computer-readable media 206
may store an 1dentity and access management (IAM) com-
ponent 208. To utilize the services provided by the service
provider 104, users 112 may register for an account with the
cloud-based service platform 102. For instance, users 112
may utilize their user devices 114 to interact with the identity
and access management (IAM) component 208 that allows
the users 112 to create an account 210 with the cloud-based
service platform 102. Generally, the IAM component 208
may enable users 112 to manage access to their cloud-based
services and computing resources 108 securely. Using the
IAM component 208, users 112 can provide input, such as
commands, regarding the translation of their source strings
124. Each user 112 that 1s permitted to interact with services
associated with a particular account 210 may have a user
identity/profile assigned to them. In this way, users 112 may
log 1n with sign-in credentials to their account(s) 210, and
any changes or operations performed by that user 112 may
be tracked for that user identity for auditing purposes.

The computer-readable memory 206 may further store an
automated-translation component 212 configured to per-
form, or cause performance of, various operations for auto-
mating the translation of source strings 124 into translated
strings 128. For example, the automated-translation compo-
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nent 212 may send and receive data between various
devices, such as the source configuration file 120, source
strings 124, generate the translated configuration files 130,
communicate the translated strings 128, and/or periform
other operations for automating the translation of the source
strings 124. In some examples, the automated-translation
component 212 may communicate with various compo-
nents, store data, and perform some, or all, of the operations
required for performing the translation techniques described
herein.

The computer-readable memory 206 may store a code-
build component 214. The code-build component 214 may
be configured to detect changes to the application source
code 116, such as updates, modifications, removals, addi-
tions, etc. The code-build component 214 may detect a
change and execute a bode-build run. For example, the
code-build component 214 may compile the application
source code 116, run tests, produce solftware packages for
deployment, etc. Further, the code-build component 214
may include software to initiate a translation, and/or retrans-
lation, of the source strings 124 upon detecting any type of
changes to the application source code 116.

The computer-readable media 206 may store a command-
line mterface (CLI) component 216 configured to provide a
user 112 with a means of interacting with programs running,
on the cloud-based service platform 102. For example, the
user 112 may utilize their user device 114 to provide a
command via the CLI component 216 to translate, and/or
retranslate, the source strings 124. Additional commands
may be mput and nterpreted using a CLI provided by the
CLI component 216, such as an indication of natural lan-
guages to translate into, directories to store the translated
configuration {files 130, etc. In some examples, the CLI
component 216 may additionally, or alternatively receive
commands and other data via means other than a CLI. For
instance, the CLI component 216 may receive data via a
soltware development kit (SDK), an application program-
ming interface (API), and/or any other portal or electronic
means by which commands and/or other data may be
received. Thus, as described herein, the techniques
described with reference to a CLI may be equally applicable
to other electronic mput means, such as an SK, an API,
and/or any other electronic portal or interface.

As shown 1n FIG. 2, the cloud-based service platform 102
may, 1n some examples, include or provide the translation
service 126. For 1nstance, the cloud-based service platiorm
102 may manage and operate a translation service 126 that
1s utilized by the automated-translation component 212 to
translate the source strings 124. However, in some examples
the translation service 126 may be operated, managed, or
otherwise associated with a third-party provider and/or as an
on-premise service managed by the user 112.

The cloud-based service platform 102 may further include
the repository 118 for persistently storing and managing,
data, and may comprise a series of bytes that 1s managed by
a database management system (DBMS). The repository 118
may store various data, such as one or more source con-
figuration files 120 with associated source strings 124, and
one or more translated configuration files 130 with associ-
ated translated strings 128. Further, the repository 118 may
include a metafile 220 that may be generated and updated by
the automated-translation component 212. The metafile 220
may track what source strings 124 have been translated in
the past, or at a previous time, into a translated string 128.
In some examples, the automated-translation component
212 may analyze the metafile upon determining whether to
translate all of the source strings 124. For instance, the
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automated-translation component 212 may determine, based
on the metafile 220, that at least one of the source strings 124
has already been translated into a translated string 128,
and/or was not modified, and refrain from causing the at
least one source strings 124 from being retranslated. In this
way, the metafile 220 may be utilized to save processing
requirements by refraining from retranslating source strings
124 that do not require retranslation.

In some examples, the metafile 220 may further specily
other data. For instance, the metafile may indicate a location
(e.g., directory, repository 118, etc.) at which the source
strings 124 are stored. In this way, the automated-translation
component 212 and/or the translation service 126 may
simply utilize the metafile 220 to determine the location of
the source strings 124 rather than receiving an indication of
the location as a parameter via a CLI of the CLI component
216. Further, the metafile 220 may include an indication of
one or more source strings 124 and/or translated strings 128
that are not to be translated again. For example, the user 112
may already have a translation for one of the source strings
124 and/or the translated strings 128, and may indicate that
the string 1s not to be retranslated for that string because the
user 112 desires the current translation.

As 1llustrated, the cloud-based service platform may, 1n
some examples, include manage, or provide the repository
118 that stores the application source code 116. For 1nstance,
the cloud-based service platform 102 may manage and
operate the repository 118 that 1s utilized to store application
source code 116. However, 1n some examples the repository
118 may be operated, managed, or otherwise associated with
a thaird-party provider.

FIG. 3 illustrates a sequence tlow diagram 300 showing
example communications between different devices and/or
components to automate the translation of strings of an
application.

At 302, the cloud-based service plattorm 102 may provide
the user device 114 with access to a command-line inter-
preter (CLI). For instance, CLI component 216 may allow a
user 112 of the user device 114 to access, using their
credentials of their account 210, a CLI to provide commands
to components or software associated with the cloud-based
service platform 102.

At 304, the cloud-based service platform 102 may
receive, via the CLI, a command. For example, the user 112
may utilize their user device 114 to input a command that 1s
readable and/or executable by the CLI to perform an opera-
tion. In some examples, the command may comprise an
instruction to translate, and/or retranslate, the source strings
124. In some examples, the user device 114 may further
provide, via the CLI, an indication of a location at which the
source strings 124 are stored. For instance, the user device
114 may indicate that the source strings 124 are stored local
to the user device 114, and/or at a directory and/or repository
118.

At 306, the cloud-based service platform 102 may provide
an indication of the storage location of the source strings 124
to the translation service 126. In this way, the translation
service 126 knows where to obtain the source strings 124 1n
order to translate the source strings 124.

In some examples, the command 304 may be sent directly
to the translation service 126 such that the translation service
126 received the storage location at 306 via the command
provided via the CLI.

At 308, the user device 114 may send the source strings
124 to the translator service 126. In some examples, the
cloud-based service platform 102 may cause the user device
114 to send the source configuration file 120, and 1n other
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examples, the cloud-based service platform 102 may cause
the user device 114 to send the source strings 124 individu-
ally (e.g., at least partly in parallel, serialized, or a combi-
nation thereof). In some examples, the translation service
126 may retrieve, or obtain, the source strings 124 from the
user device 114. However, in some examples the source
strings 124 may be stored 1n a repository 118 rather than at
the user device 114, and be communicated to the translation
service 126 from the repository 118 at step 308.

At 310, the translation service 126 may translate the
source strings 124 into one or more natural languages. In this
way, the translation service 126 may generate translated
strings 128 which correspond to the source strings 124, but
translated into a different natural language.

At 312, the cloud-based service platform 102 may receive
the translated strings 128 from the translation service 126.
The cloud-based service platform 102 may receive the
translated strings at least partly in parallel, at least partly
serialized, or a combination thereof.

At 314, the cloud-based service platform 102 may gen-
crate translated configuration files 130 which include, list,
map, etc., respective translated strings 128 according to their
respective natural languages.

At 316, the cloud-based service platiorm 102 may provide
an appropriate translated string 128 to a client device 134
that 1s interacting with an application 110.

FIG. 4 illustrates a sequence flow diagram 400 showing
turther example communications between different devices
and/or components to automate the translation of strings of
an application.

At 402, a user device 114 may push a source code change
to a repository 118. In some examples, the change may
comprise an addition of source code to the application
source code 116, an update/modification to the application
source code 116, and/or any other type of change. In some
instances, the repository may comprise an application, or
other software, development platform that allows developers
to host applications, review code, manage projects, and
build software (e.g., GitHub, Bitbucket, etc.). In some
examples, the repository may simply be a managed data-
base.

At 404, the cloud-based service platform 102 may detect
the source code change. For example, the code-build com-
ponent 214 may determine that the application source code
116 was modified or changed in any way. At 406, at least
partly responsive to detecting the change 1n the application
source code 116, the code-build component 214 of the
cloud-based service platform 102 may run a command that
causes the automated-translation component 212 to being
the translation process for the source strings 124.

At 408, the automated-translation component 212 may
send the source strings 124 to the translation service 126. In
some examples, the source strings 124 may be sent as at least
partly in parallel, at least partly serialized, as a batch
process, and/or any combination thereof.

At 410, the automated-translation component 212 of the
cloud-based service platiorm 102 may receive the translated
strings 128. The translated strings 128 may be 1n one or more
natural languages that were defined by the automated-
translation component 212, or may simply be 1n all of the
natural languages that the translation service 126 supports.

At 412, the automated-translation component 212 of the
cloud-based service platform 102 may generate one or more
translated configuration files 130. Generally, the translated
configuration files 130 may include, list, map, etc., trans-
lated strings 128 which are 1n a same natural language.
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At 414, the automated-translation component 212 of the
cloud-based service platiorm 102 may send a pull request to
the repository 118. Generally, a pull request may cause the
repository 118 to, at 416, notily other users or subscribers of
the repository 118 to review changes may to the repository.
In this way, other users may review the proposed changes,
discuss potential modifications, and/or push follow-up com-
mits. If a user 112 approves the changes, the proposed
changes (e.g., addition of translated configuration files 130
and/or translated strings 128) may be allowed and the
translated configuration files 130 and/or translated strings
128 may be stored in the repository 118.

In some examples, rather than sending the pull request at
414 and the notification at 416, the cloud-based service
platform 102 may be permitted or allowed to directly store
the translated configuration files 130 and/or translated
strings 128 1n the repository 118. For instance, the user 112
of the user device 114 may not need to approve of the storage
of the translated configuration files 130 and/or translated
strings 128, and the cloud-based service platform 102 may
be granted permission to store the translated configuration
files 130 and/or translated strings 128 directly into the
repository 118. However, the translated configuration files
130 and/or translated strings 128 may be stored in any
database, and at any location, besides the repository 118
where the source code 116 1s stored.

FIGS. § and 6 1illustrate flow diagrams of example meth-
ods 500 and 600 that illustrate aspects of the functions
performed at least partly by the cloud-based service platiorm
102 as described imn FIGS. 1-4. The logical operations
described herein with respect to FIGS. 5 and 6 may be
implemented (1) as a sequence of computer-implemented
acts or program modules running on a computing system
and/or (2) as interconnected machine logic circuits or circuit
modules within the computing system.

The implementation of the various components described
herein 1s a matter of choice dependent on the performance
and other requirements of the computing system. Accord-
ingly, the logical operations described herein are referred to
variously as operations, structural devices, acts, or modules.
These operations, structural devices, acts, and modules can
be implemented 1n software, 1n firmware, in special purpose
digital logic, and any combination thereof. It should also be
appreciated that more or fewer operations might be per-
formed than shown 1n the FIGS. 5 and 6, and described
herein. These operations can also be performed 1n parallel,
or in a different order than those described herein. Some or
all of these operations can also be performed by components
other than those specifically identified. Although the tech-
niques described in this disclosure i1s with reference to
specific components, 1n other examples, the techniques may
be mmplemented by less components, more components,
different components, or any configuration of components.

FIG. 5 illustrates a flow diagram of an example method
for automating the translation of strings of an application
from one natural language into one or more other natural
languages.

At 3502, the cloud-based service platform 102 may provide
a computing device with access to a command-line 1interface
(CLI) to receive commands from the computing device. For
example, the CLI component 216 may provide the user
device 114 with access to a CLI, such as through the account
210. In some examples, the computing device may be
provided to any other type of interface, such as an SDK, an
AP, etc.

At 3504, the cloud-based service platform 102 may
receive, via the CLI and from the computing device, a
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command to translate first application strings included 1n a
first data file. For instance, the CLI component 216 may
receive a command that 1s understood, or capable of being
processed at least partly by the processors 202. In some
examples, the command may comprise an instruction to
translate the source strings 124 1nto a second natural lan-
guage, and/or additional natural languages. Generally, the
first application strings (e.g., source strings 124) may be 1n
a first natural language and be associated with (e.g., normal

included 1n) application source code 116.

At 506, the cloud-based service platform 102 may
receive, via the CLI and from the computing device, an
indication that the first data file 1s stored 1n a repository. For
instance, the user 112 may provide parameters associated
with the command to translate the first application strings,
such as an indication of a storage location (e.g., a directory,
a repository 118, a database, or any other storage location)
at which the first application files are stored.

At 508, the cloud-based service platiorm 102 may, at least
partly responsive to receiving the command, send, to a
translation service, the indication that the first application
strings included in the first data file are stored in the
repository. For example, the cloud-based service platform
102 may notily the translation service 126 of the storage
location of the first application strings. While the first
application strings may be in a repository 118, in some
examples, the first application strings may be stored local to
a user device 114, and/or in another storage location. In
some examples, the CLI may be configured to pass along the
indication of the storage location of the first application
strings directly to the translation service 126.

At 510, the cloud-based service platform 102 may
receive, from the translation service 126, second application
strings (e.g., translated strings 128) that are 1n a second
natural language. In some examples, individual strings of the
second application strings 128 are translations of individual
strings of the first application strings 124.

At 3512, the cloud-based service platform 102 may gen-
crate a second data file including the second application
strings. For example, the automated-translation component
212 may generate a translated configuration file 130 that
includes translated strings 128 1n a same natural language. In
some examples, however, a translated configuration file 130
may have two or more natural languages, such as for users
who speak multiple natural languages.

At 514, the cloud-based service platform 102 may store
the second data file 1n the repository. For example, the
cloud-based service platform 102 may store the translated
configuration file 130 in a data store, the repository 118,
and/or another location.

In various examples, the source code may comprise first
source code, and the process 500 may further comprise
detecting that second source code was stored 1n the reposi-
tory (e.g., an addition to application source code 116, a
modification to application source code 116, etc.). In such
examples, based at least 1n part on detecting the second
source code being stored 1n the repository, the cloud-based
service platform 102 may identify a third data file (e.g.,
translated configuration files 130) including third applica-
tion strings (e.g., translated strings 128) associated with the
second source code. The third application strings may be 1n
the first natural language. Further, the cloud-based service
platform 102 may send each of the third application strings
to the translation service, and receive, from the translation
service, fourth application strings that are in the second
natural language. Even further, the cloud-based service

10

15

20

25

30

35

40

45

50

55

60

65

14

platiorm 102 may generate a fourth data file including the
fourth application strings, and store the fourth data file 1n the
repository.

In some examples, prior to storing the second data file 1n
the repository, the cloud-based service platform 102 may
receive mput to modily an application string of the second
application strings. For instance, a user 112 may desire to
modily a translated string 128 prior to it being stored and
utilized. The user 112 may provide mput via their user
device 114 to change or modily the translated string 128,
such as to clarity the translation. The cloud-based service
platform 102 may then generate, based at least in part on the
input, a modified application string that takes into account
the mput, and store the modified application string. In this
way, a more sophisticated user 112 may fine-tune the trans-
lations of the source strings 124.

FIG. 6 illustrates a flow diagram ol another example
method 600 for automating the translation of strings of an
application from one natural language into one or more other
natural languages.

At 602, a cloud-based service platform 102 may i1dentily
a first data file including a first string associated with source
code of an application. In some examples, the cloud-based
service platform 102 may receive, or identily a storage
location of, a source configuration firs imncluding a source
string 124. The first string may be 1n a first natural language.

At 604, the cloud-based service platform 102 may detect
an event associated with translating the first string from the
first natural language mto a second natural language. For
instance, the cloud-based service platform 102 may detect an
event associated with translating the source string 124 into
a translated string 128.

In some examples, the cloud-based service platform 102
may provide a computing device with access to a command-
line mterface (CLI) to receive commands from the comput-
ing device, such as through an account 210. In such
examples, the cloud-based service platform 102 may detect
the event associated with translating the first string by
receiving, via the CLI and from the computing device, a
command to translate the first application string.

In further examples, the cloud-based service platform 102
may detect that source code was pushed to the repository. In
such examples, the event detected by the cloud-based ser-
vice platform 102 (e.g., automated-translation component
212) may be the source code being pushed to the repository
118.

In additional examples, detecting the event by the cloud-
based service platform 102 includes identifying, from a
predefined schedule, a time associated with translating
application strings associated with the application, for
instance, the automated-translation component 212 may
determine to periodically, and/or according to a schedule,
translate or retranslate source strings 124.

At 606, the cloud-based service platform 102 may cause
the first string to be sent to a translation service. For
instance, the cloud-based service platform 102 may send a
source string 124, or the source configuration file 120, to a
translation service 126. In some examples, the cloud-based
service platform 102 may provide an indication of a storage
location of the first string to the translation service 126, and
the translation service 126 may obtain the first string (e.g.,
receive, fetch, etc.). For instance, the translation service 126
my obtain the first string from a repository 118, from a user
device 114, and/or from any other accessible storage loca-
tion.

At 608, the cloud-based service platform 102 may
receive, from the translation service, a second string 1n the
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second natural language, the second string being a transla-
tion of the first string. As an example, the cloud-based
service platform 102 may receive, from the translation
service 126, a translated string 128 that 1s 1n a second natural
language that 1s a translation of the source string 124.

At 610, the cloud-based service platform 102 may gen-
erate a second data file including the second string. For
example, the cloud-based service platiorm 102 may generate
a translated configuration file 130 that includes a translated
string 128. In some examples, the cloud-based service
platform 102 may receive mput to modily the second string,
and generate, based at least in part on the 1nput, a modified
application string. For instance, a user 112 of the user device
114 may modify the translation of the translated strings 128.
In such examples, the second data file includes the modified
application string.

At 612, the cloud-based service platform 102 may cause
the second data file to be stored 1n a repository associated
with the source code of the application. In some examples,
the cloud-based service platform 102 may receive, via a CLI
and from a computing device, input that specifies a directory
of the repository 1n which to store the second data file. In
such examples, the cloud-based service platform 102 may
cause the second data file to be stored in the repository
comprises causing the second data file to be stored 1n the
directory of the repository.

In further examples, the process 600 may additionally
include sending a pull request to a computing device asso-
ciated with the repository, wherein the pull request prompts
the computing device to notily a user account associated
with the application that the second data file was stored in
the repository.

Additionally, the process 600 may also include analyzing,
at the cloud-based service platform 102, a metafile that
indicates strings associated with the application that have
previously been translated using the translation service, and
identifying, from the metafile, a third string that has previ-
ously been translated from the first natural language 1nto the
second natural language. In such examples, the cloud-based
service platform 102 may refrain from sending the third
string to the translation service.

FIG. 7 1s a system and network diagram that shows one
illustrative operating environment 702 for the configurations
disclosed herein that includes a cloud-based service platiorm
102 that can be configured to perform the techniques dis-
closed herein. The cloud-based service platform 102 can
provide computing resources, like VM instances and stor-
age, on a permanent or an as-needed basis. Among other
types of functionality, the computing resources 108 provided
by the cloud-based service platform 102 may be utilized to
implement the various services described above. As also
discussed above, the computing resources provided by the
cloud-based service platform 102 can include various types
of computing resources, such as data processing resources
like VM instances, data storage resources, networking
resources, data communication resources, network services,
and the like.

Each type of computing resource provided by the cloud-
based service platform 102 can be general-purpose or can be
available 1 a number of specific configurations. For
example, data processing resources can be available as
physical computers or VM 1nstances 1n a number of diflerent
configurations. The VM instances can be configured to
execute applications, including web servers, application
servers, media servers, database servers, some or all of the
network services described above, and/or other types of
programs. Data storage resources can include file storage
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devices, block storage devices, and the like. The cloud-based
service platform 102 can also be configured to provide other
types of computing resources not mentioned specifically
herein.

The computing resources provided by the cloud-based
service platform 102 may be enabled 1n one embodiment by
one or more data centers 704A-704N (which might be
referred to herein singularly as ““a data center 704" or in the
plural as “the data centers 704”). The data centers 704 are
tacilities utilized to house and operate computer systems and
associated components. The data centers 704 typically
include redundant and backup power, communications,
cooling, and security systems. The data centers 704 can also
be located in geographically disparate locations. One 1illus-
trative embodiment for a data center 704 that can be utilized

to 1mplement the technologies disclosed herein will be
described below with regard to FIG. 8.

The data centers 704 may be configured in different
arrangements depending on the cloud-based service plat-
form 102. For example, one or more data centers 704 may
be 1included 1n or otherwise make-up an availability zone.
Further, one or more availability zones may make-up or be
included 1n a region. Thus, the cloud-based service platiorm
102 may comprise one or more availability zones, one or
more regions, and so forth. The regions may be based on
geographic areas, such as being located within a predeter-
mined geographic perimeter.

The customers and other users 112 of the cloud-based
service platform 102 may access the computing resources
108 provided by the cloud-based service platform 102 over
any wired and/or wireless network(s) 122, which can be a
wide area communication network (“WAN”), such as the
Internet, an intranet or an Internet service provider (“ISP”)
network or a combination of such networks. For example,
and without limitation, a user device 114 operated by a
customer or other user 112 of the cloud-based service
plattorm 102 may be utilized to access the cloud-based
service platform 102 by way of the network(s) 122. It should
be appreciated that a local-area network (“LAN”), the Inter-
net, or any other networking topology known 1n the art that
connects the data centers 704 to remote customers and other
users can be utilized. It should also be appreciated that
combinations of such networks can also be utilized.

As shown 1n FIG. 7, each of the data centers 704 may
include computing devices that included software, such as
applications 110, that receive the source strings 124 and/or
the translated strings 128 from a data store and/or the
repository 118. For instance, the computing devices included
in the data centers 704 may include software components
which retrieve, receive, or otherwise obtain the source
strings 124 and/or translated strings 128 from a data store
and/or the repository 118. For example, the data centers 704
may include or store the repository 118, which includes the
translated configuration files 130 and/or translated strings
128, as well as the source code 116 and/or source configu-
ration file 120.

FIG. 8 1s a computing system diagram that illustrates one
configuration for a data center 704 that implements aspects
of the technologies disclosed herein. The example data
center 704 shown 1n FIG. 8 includes several server comput-
ers 802A-802F (which might be referred to herein singularly
as “a server computer 802 or in the plural as “the server
computers 802”) for providing computing resources 804 A -
804E. In some examples, the resources 804 and/or server
computers 802 may include, or correspond to, the computing
resources 108 described herein.
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The server computers 802 can be standard tower, rack-
mount, or blade server computers configured approprately
for providing the computing resources described herein
(illustrated 1n FIG. 8 as the computing resources 804A-
804EF). As mentioned above, the computing resources pro-
vided by the cloud-based service platform 102 can be data
processing resources such as VM instances or hardware
computing systems, database clusters, computing clusters,
storage clusters, data storage resources, database resources,
networking resources, and others. Some of the servers 802
can also be configured to execute a resource manager 806
capable of instantiating and/or managing the computing
resources. In the case of VM instances, for example, the
resource manager 806 can be a hypervisor or another type of
program configured to enable the execution of multiple VM
instances on a single server computer 802. Server computers
802 1n the data center 704 can also be configured to provide
network services and other types of services, some of which
are described 1n detail below with regard to FIG. 8.

The data center 704 shown 1n FIG. 8 also includes a server
computer 802F that can execute some or all of the software
components described above. For example, and without
limitation, the server computer 802F can be configured to
execute components of the cloud-based service platform
102, including the automated-translation component 212,
the code-build component 214, and/or the translation service
126, and/or the other software components described above.
The code-build component 214 may include, in some
examples, the automated-translation component 212. For
instance, the automated-translation component 212 may be
a sub-component or sub-service of the code-build compo-
nent 214. The server computer 802F can also be configured
to execute other components and/or to store data for pro-
viding some or all of the functionality described herein. In
this regard, 1t should be appreciated that the services illus-
trated 1 FIG. 9 as executing on the server computer 802F
can execute on many other physical or virtual servers in the
data centers 804 1n various embodiments.

In the example data center 704 shown in FIG. 8, an
appropriate LAN 808 1s also utilized to interconnect the
server computers 802A-802F. It should be appreciated that
the configuration and network topology described herein has
been greatly simplified and that many more computing
systems, software components, networks, and networking
devices can be utilized to interconnect the various comput-
ing systems disclosed herein and to provide the functionality
described above. Appropriate load balancing devices or
other types of network infrastructure components can also
be utilized for balancing a load between each of the data
centers 704A-804N, between each of the server computers
802A-802F in each data center 704, and, potentially,
between computing resources 1n each of the server comput-
ers 802. It should be appreciated that the configuration of the
data center 704 described with reference to FIG. 8 1s merely
illustrative and that other implementations can be utilized.

As shown 1n FIG. 8, at least one of the server computers
802(F) may include various components to perform various
functionality described herein. For example, server com-
puter 802(F) may include an automated-translation compo-
nent 212, the code-build component 214, and/or the trans-
lation service 126. In some examples, code-build
components 214 may detect changes to an application 110
that 1s executing on a resource 804. (F).

FIG. 9 1s a system and network diagram that shows
aspects of several network services that can be provided by
and utilized within a cloud-based service platform 102 1n
one embodiment disclosed herein. In particular, and as
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discussed above, the cloud-based service platform 102 can
provide a variety of network services to customers and other
users of the cloud-based service platform 102 including, but
not limited to, the automated-translation component 212, the
code-build component 214, and the translation service 116.
The cloud-based service platform 102 can also provide other
types of services including, but not limited to, an on-demand
computing service 902A, a deployment service 902B, a
cryptography service 902C, an authentication service 902D,
and/or a policy management service 902E, some of which
are described 1n greater detail below. Additionally, the
service-provider network 104 can also provide other ser-
vices, some of which are also described in greater detail
below.

It should be appreciated that customers of the cloud-based
service platform 102 can include organizations or individu-
als that utilize some or all of the services provided by the
cloud-based service platform 102. As described herein, a
customer or other user can communicate with the cloud-
based service platform 102 through a network, such as the
network 122 shown in FIGS. 1 and 7. Communications from
a customer computing device, such as the user devices 114
and client device 134138 shown 1n FIG. 7, to the cloud-
based service platform 102 can cause the services provided
by the cloud-based service platform 102 to operate in
accordance with the described configurations or varnations
thereof.

It 1s noted that not all embodiments described include the
services described with reference to FIG. 9 and that addi-
tional services can be provided in addition to or as an
alternative to services explicitly described. Each of the
services shown in FIG. 9 can also expose network services
interfaces that enable a caller to submit appropriately con-
figured API calls to the various services through web service
requests. In addition, each of the services can include service
interfaces that enable the services to access each other (e.g.,
to enable a virtual computer system provided by the on-
demand computing service 902A to store data 1n or retrieve
data from a storage service). Additional details regarding
some of the services shown 1n FIG. 9 will now be provided.

As discussed above, the on-demand computing service
902A can be a collection of computing resources configured
to instantiate VM 1nstances and to provide other types of
computing resources on demand. For example, a customer
or other user of the cloud-based service platform 102 can
interact with the on-demand computing service 902A (via
approprately configured and authenticated network services
API calls) to provision and operate VM 1nstances that are
instantiated on physical computing devices hosted and oper-
ated by the cloud-based service platform 102.

The VM 1nstances can be used for various purposes, such
as to operate as servers supporting a web site, to operate
business applications or, generally, to serve as computing
resources for the customer. Other applications for the VM
instances can be to support database applications such as
those described herein, electronic commerce applications,
business applications and/or other applications. Although
the on-demand computing service 902A 1s shown 1n FIG. 9,
any other computer system or computer system service can
be utilized 1n the cloud-based service platform 102, such as
a computer system or computer system service that does not
employ virtualization and instead provisions computing
resources on dedicated or shared computers/servers and/or
other physical devices.

A storage service (e.g., other services 902F) can include
software and computing resources that collectively operate
to store data using block or file-level storage devices (and/or
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virtualizations thereof). The storage devices of the storage
service 902F can, for instance, be operationally attached to
virtual computer systems provided by the on-demand com-
puting service 902A to serve as logical units (e.g., virtual
drives) for the computer systems. A storage device can also
cnable the persistent storage of data used/generated by a
corresponding virtual computer system where the virtual
computer system service might only provide ephemeral data
storage.

The cloud-based service platform 102 can also include a
cryptography service 902C. The cryptography service 902C
can utilize storage services of the cloud-based service plat-
form 102, such as the storage service 902F, to store encryp-
tion keys 1n encrypted form, whereby the keys are usable to
decrypt customer keys accessible only to particular devices
of the cryptography service 902C. The cryptography service
902C can also provide other types of functionality not
specifically mentioned herein.

As 1llustrated 1n FIG. 9, the cloud-based service platiorm
102, 1n various embodiments, also includes an authentica-
tion service 902D and a policy management service 902E.
The authentication service 902D, i one example, 1s a
computer system (1.¢., collection of computing resources)
configured to perform operations mvolved 1n authentication
of users. For instance, one of the services 902 shown 1n FIG.
9 can provide mformation from a user to the authentication
service 902D to receive information 1n return that indicates
whether or not the requests submitted by the user are
authentic.

The policy management service 902E, 1n one example, 1s
a network service configured to manage policies on behalf of
customers or internal users of the cloud-based service plat-
form 102. The policy management service 902E can include
an 1nterface that enables customers to submit requests
related to the management of policy. Such requests can, for
instance, be requests to add, delete, change or otherwise
modily policy for a customer, service, or system, or for other
administrative actions, such as providing an inventory of
existing policies and the like.

The cloud-based service platform 102 can additionally
maintain other services 902F based, at least in part, on the
needs of its customers. For instance, the cloud-based service
platform 102 can maintain a deployment service 902B for
deploying program code and/or a data warehouse service 1n
some embodiments. Other services include object-level
archival data storage services, database services, and ser-
vices that manage, monitor, mteract with, or support other
services. The cloud-based service platform 102 can also be
configured with other services not specifically mentioned
herein in other embodiments. The cloud-based service plat-
form 102 can additionally maintain and provide services
described herein, such as the automated-translation compo-
nent 212, the code-build component 214, and/or the trans-
lation service 116. Functionality of these components are
described above, and throughout.

FIG. 10 shows an example computer architecture for a
computer 1000 capable of executing program components
for implementing the functionality described above. The
computer architecture shown in FIG. 10 1llustrates a con-
ventional server computer, workstation, desktop computer,
laptop, tablet, network appliance, e-reader, smartphone, or
other computing device, and can be utilized to execute any
of the software components presented herein.

The computer 1000 includes a baseboard 1002, or “moth-
erboard,” which 1s a printed circuit board to which a
multitude of components or devices can be connected by
way of a system bus or other electrical communication
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paths. In one illustrative configuration, one or more central
processing units (“CPUs”) 1004 operate in conjunction with

a chipset 1006. The CPUs 1004 can be standard program-

mable processors that perform arithmetic and logical opera-
tions necessary for the operation of the computer 1000.
The CPUs 1004 perform operations by transitioming from
one discrete, physical state to the next through the manipu-
lation of switching elements that diflerentiate between and
change these states. Switching elements generally include
clectronic circuits that maintain one of two binary states,
such as tlip-tflops, and electronic circuits that provide an
output state based on the logical combination of the states of
one or more other switching elements, such as logic gates.
These basic switching elements can be combined to create
more complex logic circuits, including registers, adders-

subtractors, arithmetic logic units, floating-point units, and
the like.

The chipset 1006 provides an interface between the CPUs

1004 and the remainder of the components and devices on
the baseboard 1002. The chipset 1006 can provide an
interface to a RAM 1008, used as the main memory 1n the
computer 1000. The chipset 1006 can further provide an
interface to a computer-readable storage medium such as a
read-only memory (“ROM”) 1010 or non-volatile RAM
(“NVRAM™) for storing basic routines that help to startup
the computer 1000 and to transier information between the
various components and devices. The ROM 1010 or
NVRAM can also store other software components neces-
sary for the operation of the computer 1000 1n accordance
with the configurations described herein.

The computer 1000 can operate in a networked environ-
ment using logical connections to remote computing devices
and computer systems through a network, such as the
network 808. The chipset 1006 can include functionality for
providing network connectivity through a NIC 1012, such as
a gigabit Ethernet adapter. The NIC 1012 1s capable of
connecting the computer 1000 to other computing devices
over the network 808 (or 122). It should be appreciated that
multiple NICs 1012 can be present in the computer 1000,
connecting the computer to other types of networks and
remote computer systems.

The computer 1000 can be connected to a mass storage
device 1018 that provides non-volatile storage for the com-
puter. The mass storage device 1018 can store an operating
system 1020 (e.g., operating systems 116(1)-(IN)), programs
1022 (e.g., agents, etc.), and data, applications(s) 110, and/or
translated string(s) 128, which have been described in
greater detail herein. The mass storage device 1018 can be
connected to the computer 1000 through a storage controller
1014 connected to the chipset 1006. The mass storage device
1018 can consist of one or more physical storage units. The
storage controller 1014 can interface with the physical
storage units through a serial attached SCSI (*“SAS”) inter-
face, a serial advanced technology attachment (“SATA”)
interface, a fiber channel (“FC”) interface, or other type of
interface for physically connecting and transierring data
between computers and physical storage units.

The computer 1000 can store data on the mass storage
device 1018 by transforming the physical state of the
physical storage units to retlect the information being stored.
The specific transformation of physical state can depend on
various factors, 1n different embodiments of this description.
Examples of such factors can include, but are not limited to,
the technology used to implement the physical storage units,
whether the mass storage device 1018 1s characterized as
primary or secondary storage, and the like.
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For example, the computer 1000 can store information to
the mass storage device 1018 by 1ssuing instructions through
the storage controller 1014 to alter the magnetic character-
istics of a particular location within a magnetic disk drive
unit, the reflective or refractive characteristics of a particular
location 1n an optical storage unit, or the electrical charac-
teristics of a particular capacitor, transistor, or other discrete
component in a solid-state storage unit. Other transforma-
tions of physical media are possible without departing from
the scope and spirit of the present description, with the
foregoing examples provided only to facilitate this descrip-
tion. The computer 1000 can further read information from
the mass storage device 1018 by detecting the physical states
or characteristics of one or more particular locations within
the physical storage units.

In addition to the mass storage device 1018 described
above, the computer 1000 can have access to other com-
puter-readable storage media to store and retrieve informa-
tion, such as program modules, data structures, or other data.
It should be appreciated by those skilled 1n the art that
computer-readable storage media 1s any available media that
provides for the non-transitory storage of data and that can
be accessed by the computer 1000. In some examples, the
operations performed by the cloud-based service platform
102, and or any components included therein, may be
supported by one or more devices similar to computer 1000.
Stated otherwise, some or all of the operations performed by
the cloud-based service platform 102, and or any compo-
nents included therein, may be performed by one or more
computer devices 1000 operating 1n a cloud-based arrange-
ment.

In some examples, the source configuration file 120,
translated configuration files 130, translated strings 128,
and/or application source code 116 may be stored locally on
the client devices 134. For instance, in examples where the
client devices 134 download an application from a comput-
ing device 1000, and/or another location (e.g., the computer
1000 includes, or i1s associated with, repository 118), the
client devices 134 may download the source application
source code 116 to execute the application, as well as the
source configuration file 120, source strings 124, translated
configuration files 130, and/or translated strings 128. For
instance, the client devices 134 may download all of those
files, and/or only certain files depending on the natural
language of the clients 132.

By way of example, and not limitation, computer-read-
able storage media can include volatile and non-volatile,
removable and non-removable media implemented in any
method or technology. Computer-readable storage media
includes, but 1s not limited to, RAM, ROM, erasable pro-
grammable ROM (“EPROM?”), electrically-erasable pro-
grammable ROM (“EEPROM”), flash memory or other
solid-state memory technology, compact disc ROM (“CD-
ROM”), digital versatile disk (*DVD”), high definition
DVD (*HD-DVD”), BLU-RAY, or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage or
other magnetic storage devices, or any other medium that
can be used to store the desired information 1n a non-
transitory fashion.

As mentioned brietly above, the mass storage device 1018
can store an operating system 1020 utilized to control the
operation of the computer 1000. According to one embodi-
ment, the operating system comprises the LINUX operating,

system. According to another embodiment, the operating
system comprises the WINDOWS® SERVER operating
system from MICROSOFT Corporation of Redmond, Wash.

According to further embodiments, the operating system can
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comprise the UNIX operating system or one of its variants.
It should be appreciated that other operating systems can
also be utilized. The mass storage device 1018 can store
other system or application programs and data utilized by
the computer 1000.

In one embodiment, the mass storage device 1018 or other
computer-readable storage media 1s encoded with computer-
executable 1nstructions which, when loaded into the com-
puter 1000, transform the computer from a general-purpose
computing system into a special-purpose computer capable
of implementing the embodiments described herein. These
computer-executable instructions transform the computer
1000 by specifying how the CPUs 1004 transition between
states, as described above. According to one embodiment,
the computer 1000 has access to computer-readable storage
media storing computer-executable instructions which,
when executed by the computer 1000, perform the various
processes described above with regard to FIGS. 1-6. The
computer 1000 can also include computer-readable storage
media having instructions stored thereupon for performing
any ol the other computer-implemented operations
described herein.

The computer 1000 can also include one or more mput/
output controllers 1016 for recerving and processing nput
from a number of mput devices, such as a keyboard, a
mouse, a touchpad, a touch screen, an electronic stylus, or
other type of mput device. Stmilarly, an mput/output con-
troller 1016 can provide output to a display, such as a
computer monitor, a tlat-panel display, a digital projector, a
printer, or other type of output device. It will be appreciated
that the computer 1000 might not include all of the com-
ponents shown 1n FIG. 10, can include other components
that are not explicitly shown 1n FIG. 10, or might utilize an
architecture completely different than that shown in FIG. 10.

As shown 1n FIG. 10, the computer 1000 may receive,
retrieve, or otherwise obtain the translated strings 128 from
the cloud-based service platform 102. The computer 1000
may then store the translated strings 128 on the operating
system 1020, the application(s) 110, and/or the programs
1022 that are stored in the storage device 1018 to update or
otherwise modily the operating system 1020 and/or the
programs 1022 (e.g., application(s) 110).

Further, the computer 1000 may then determine that a
client device 134 is interacting with the application(s) 110
and requires use of one of the translated strings 128. The
computer 1000 may provide the appropriate translated
string(s) 128 as embedded 1n the application(s) 110 source
code 116 such that the client device 134 presents text in an
appropriate natural language for the client 132.

While the foregoing invention 1s described with respect to
the specific examples, 1t 1s to be understood that the scope
of the invention 1s not limited to these specific examples.
Since other modifications and changes varied to {it particular
operating requirements and environments will be apparent to
those skilled in the art, the invention i1s not considered
limited to the example chosen for purposes of disclosure,
and covers all changes and modifications which do not

constitute departures from the true spirit and scope of this
invention.

Although the application describes embodiments having
specific structural features and/or methodological acts, it 1s
to be understood that the claims are not necessarily limited
to the specific features or acts described. Rather, the specific
features and acts are merely illustrative some embodiments
that fall within the scope of the claims of the application.
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What 1s claimed 1s:

1. A system comprising:

one or more processors; and

one or more computer-readable media storing computer-

executable instructions that, when executed, cause the

one or more processors to perform operations compris-

ng:

providing a computing device with access to a com-
mand-line interface (CLI) to recerve commands from
the computing device, the computing device being
associated with an application developer;

receiving, via the CLI and from the computing device,
an 1ndication that source code of an application was
at least one of modified or pushed to a repository;

at least partly responsive to receiving the indication,
sending, to a translation service, a request to translate
first application strings from a {first natural language
to a second natural language, the first application
strings associated with the source code of the appli-
cation and included 1n a first data file stored 1n the
repository;

receiving, from the translation service, second applica-
tion strings that are 1n the second natural language,
wherein imndividual strings of the second application
strings are translations of individual strings of the
first application strings;

generating a second data file including the second
application strings; and

storing the second data file 1n the repository.

2. The system of claam 1, wherein the source code
comprises lirst source code, the operations further compris-
ng:

detecting that second source code was stored in the

repository;

based at least 1n part on detecting the second source code

being stored 1n the repository:

identifying a third data file including third application
strings associated with the second source code,
wherein the third application strings are 1n the first
natural language;

causing each of the third application strings to be sent
to the translation service;

receiving, from the translation service, fourth applica-
tion strings that are in the second natural language;

generating a fourth data file including the fourth appli-
cation strings; and

storing the fourth data file 1n the repository.

3. The system of claim 1, the operations further compris-
ing, prior to storing the second data file 1n the repository:

receiving mmput to modily an application string of the

second application strings; and

generating, based at least in part on the mput, a modified

application string,

wherein the second data file includes the modified appli-

cation string.

4. A computer-implemented method comprising:

identifying a first data file including a first string associ-

ated with source code of an application, the first string
being 1n a first natural language;

identifying, from a predefined schedule, a time associated

with translating the first string associated with the
source code of the application;

determining, based at least 1n part on 1dentitying the time,

to translate the first string from the first natural lan-
guage 1nto a second natural language;

causing the first string to be sent to a translation service;
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receiving, from the translation service, a second string 1n
the second natural language, the second string being a
translation of the first string;

generating a second data file including the second string;;

and

causing the second data file to be stored 1n a repository

associated with the source code of the application.
5. The computer-implemented method of claim 4, turther
comprising;
providing a computing device with access to an 1nterface
to receive commands from the computing device,

receiving, via the interface and from the computing
device, a command to translate the first application
string.

6. The computer-implemented method of claim 5, further
comprising;

recerving, via the interface and from the computing

device, input that specifies a directory of the repository
in which to store the second data file,

wherein the causing the second data file to be stored 1n the

repository comprises causing the second data file to be
stored 1n the directory of the repository.

7. The computer-implemented method of claim 4, turther
comprising detecting that at least one of a portion of the
source code was pushed to the repository or a portion of the
first data file was pushed to the repository.

8. The computer implemented method of claim 4, turther
comprising;

providing a computing device with access to an 1nterface

to receive commands from the computing device; and
receiving, from the computing device and via the inter-
face, the predefined time.

9. The computer-implemented method of claim 4, further
comprising, prior to causing the second data file to be stored
in the repository:

recerving input to modily the second string; and

generating, based at least 1n part on the mput, a modified

application string,

wherein the second data file includes the modified appli-

cation string.

10. The computer-implemented method of claim 4, fur-
ther comprising:

sending a pull request to a computing device associated

with the repository, wherein the pull request prompts
the computing device to notily a user account associ-
ated with the application that the second data file was
stored 1n the repository.

11. The computer-implemented method of claim 4, further
comprising;

analyzing a metafile that indicates strings associated with

the application that have previously been translated
using the translation service;

identifying, from the metafile, a thuird string that has

previously been translated from the first natural lan-
guage 1nto the second natural language; and

reframing from sending the third string to the translation
service.

12. A system comprising;:

one or more processors; and

one or more computer-readable media storing computer-
executable instructions that, when executed, cause the
one or more processors to perform operations compris-
ng:
monitoring a repository that stores first source code of

an application;
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detecting a trigger event associated with second source
code being stored in the repository, the trigger event
comprising at least one of:
an update to the first source code to generate the
second source code; or
an addition of the second source code to the reposi-
tory,
identifying a first data file including a first string
associated with first source code of an application,
the first string being 1n a first natural language;
based at least 1n part on detecting the trigger event,
causing the first string to be sent to a translation
service;
receiving, from the translation service, a second string,
in a second natural language, the second string
comprising a translation of the first string;
generating a second data file including the second
string; and
causing the second data file to be stored 1n a repository.
13. The system of claim 12, wherein:
the trigger event comprises the update to the first source
code to generate the second source code; and
the first string comprises an updated version of a third
string that was updated based at least in part on the
update to the first source code.
14. The system of claim 12, wherein:
the trigger event comprises the addition of the second
source code to the repository; and
the first string comprises an added application string
included in the second source code.
15. The system of claim 12, the operations further com-
prising;:
identifying, from a predefined schedule, a predefined time
associated with translating a third string from the first
natural language into the second natural language;
based at least 1n part on the predefined time, sending the
third string to a translation service; and
receiving, from the translation service, a fourth string 1n
the second natural language, the fourth string compris-
ing a translation of the third string.
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16. The system of claim 12, the operations further com-
prising, prior to causing the second data file to be stored in
the repository:

sending the second string to a device associated with a

user; and

recerving a modified application string that 1s a modified

version of the second string,

wherein the second data file includes the modified appli-

cation string.

17. The system of claim 12, the operations further com-
prising analyzing a metafile to identily the repository as a
storage location at which to store the second data file.

18. The system of claim 12, further comprising:

analyzing a metafile that indicates strings associated with

the application that have previously been translated
using the translation service;
identifying, from the metafile, a third string that has
previously been translated from the first natural lan-
guage 1nto the second natural language; and

refraining from sending the third string to the translation
service.

19. The system of claim 12, the operations further com-
prising;:

providing a computing device with access to a command-

line iterface (CLI) to receive commands from the
computing device; and

recerving, via the CLI and from the computing device,

input that specifies a directory of the repository 1n
which to store the second data file,

wherein the causing the second data file to be stored 1n the

repository comprises causing the second data file to be
stored 1n the directory of the repository.

20. The system of claim 12, the operations further com-
prising;:

receiving put from a user account associated with the

application; and

analyzing the user mput to determine a user preference

associated with translating the first string from the first
natural language into the second natural language.
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